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DETAILED ACTION 

1 . Claims 1 , 9-12, and 20-37 are pending. 



Papers Filed 

2. Examiner acknowledges receipt of amendments and remarks filed May 1 0 th , 
2006. 



Title 

Objection withdrawn. 



Claim Rejections • 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1, 9, 12, 20 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Johnson (U.S. Patent No. 5,129,067) in view of Black (U.S. 
Publication No. 2004/0064679) 



5. As per claim 1 , Johnson discloses a microprocessor comprising: 
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a plurality of functional units (Fig. 6 functional units 22-30), wherein said 
plurality of functional units is configured to collectively operate on a maximum 
number of operands in a given execution cycle; (Col. 4 lines 61-62) 

a register file (Fig. 6 register file 18) configured to provide number of read 
ports that is insufficient to provide said maximum number of operands to said 
plurality of functional units in said given execution cycle; (Col. 4 lines 57-58) 

and an arbitration logic (Fig. 9 decode arbitration 52) coupled to allocate 
said read ports of said register file for use by selected functional units during said 
given execution cycle. (Col. 4 lines 53-64) 

Johnson fails to disclose the remaining limitations of the claim. 

Black discloses a plurality of functional units being grouped into a plurality 
of distinct issue slots (paragraph 34) 

The motivation regarding this combination is explained in paragraph 5 of 
Black. As disclosed, advantages can include improvements in power and speed. 

It would have been obvious at the time of the invention for one of ordinary 
skill in the art to take the invention of Johnson and allow execution clusters as 
described in Black. The combination would separate the execution units shown 
in Johnson fig. 6 in such a way that each cluster, separated into high and low 
latency execution units, would have more than one type of unit in each cluster. 
Moreover, to be consistent with Johnson col 4 line 67 to col 5 line 5, the 
combination would include arbitration logic configured to allocate portions of the 
read ports to functional units included in each of said plurality of issue slots 
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(clusters), wherein the portions are respectively associated with said clusters as 
they are assigned read ports. 

6. As per claim 9, Johnson discloses the microprocessor as recited in claim 1 
further comprising a scheduler configured to assign one of a plurality of operations to a 
respective one of said plurality of functional units and to store an age of each of said 
plurality of operations, wherein said arbitration logic is further configured to allocate a 
first portion of said read ports to a given one of said plurality of issue slots including a 
given respective functional unit dependent upon said age of a corresponding operation 
assigned to said given respective functional unit. The examiner asserts that if an 
instruction is not issued to the functional units in the cycle it was fetched and decoded, it 
will be held until a subsequent cycle. Col. 4 line 64 - col. 5 line 5 discloses the 
situations if one to four prior instructions are pending: some of the new instructions do 
not issue. The decode/issue logic must inherently keep track of which instructions have 
been held over from a prior cycle if this is to be the case. 

7. As per claim 12, Johnson has taught a method performing the same function as 
the processor of claim 1 , consequently claim 12 is rejected for the same reasons set 
forth in the rejection of claim 1 above. 
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8. As per claim 20, Johnson has taught a method performing the same function as 
the processor of claim 9, consequently claim 20 is rejected for the same reasons set 
forth in the rejection of claim 9 above. 



9. As per claim 23, Johnson discloses a system comprising: 

A system memory including a plurality of addressable locations; (Fig. 6 
memory 10) 

And a microprocessor coupled to said system memory and comprising: 
a plurality of functional units (Fig. 6 functional units 22-30), wherein said 
plurality of functional units is configured to collectively operate on a maximum 
number of operands in a given execution cycle; (Col. 4 lines 61-62) 

a register file (Fig. 6 register file 18) providing a number of read ports that 
is insufficient to provide said maximum number of operands to said plurality of 
functional units in said given execution cycle; (Col. 4 lines 57-58) 

and an arbitration logic (Fig. 9 decode arbitration 52) coupled to allocate 
said read ports of said register file for use by selected functional units 
during said given execution cycle. (Col. 4 lines 53-64) 



10. Claims 10-11, and 21-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Johnson in view of prior art. 
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11. As per claim 10, Johnson discloses the microprocessor as recited in claim 1 
further comprising a data forwarding unit (Fig. 6 result buffer 20) configured to store 
results produced by said plurality of functional units. The examiner asserts that the bus 
entering result buffer 20 indicates that results from the functional units are stored 
therein. 

12. Johnson fails to disclose said arbitration logic is configured to allocate said 
results to said selected functional units during said given execution cycle prior to 
allocating said read ports of said register file. 

13. Forwarding data from a result bus and using it in subsequent instructions is 
extremely well-known in the art. Using a result from an immediately prior operation by 
means of a forwarding unit allows computation of complex arithmetic/logical functions 
without storing and retrieving the result from a register file, decreasing the demand for 
operand read ports. 

14. It would have been obvious to one of ordinary skill in the art at the time of 
invention to have executed complex operations in multiple cycles by means of the result 
buffer, allocating the result to the subsequent instruction before allocating the register 
read ports for the benefit of reduced loads and stores in the register file, freeing up more 
read ports for other operands. 



Application/Control Number: 10/679,745 Page 7 

Art Unit: 2183 

15. As per claim 1 1 , Johnson discloses the microprocessor as recited in claim 1 , but 
fails to disclose where said arbitration logic is further configured to allocate a single read 
port of said register file to one or more of said selected functional units. 

16. Sharing a data source between multiple functional units is extremely well-known 
in the art. When a single read port provides operands for two instructions using a 
common input, another read port is freed for a third instruction to obtain an operand 
which provides for higher throughput and lower processing times. 

17. It would have been obvious to one of ordinary skill in the art at the time of 
invention to have included logic to share each register file read port between multiple 
operand inputs of the functional units for the benefit of higher processor throughput. 

1 . As per claim 21 , Johnson has taught a method performing the same function as 
the processor of claim 10, consequently claim 21 is rejected for the same reasons set 
forth in the rejection of claim 10 above. 

2. As per claim 22, Johnson has taught a method performing the same function as 
the processor of claim 1 1 , consequently claim 22 is rejected for the same reasons set 
forth in the rejection of claim 1 1 above. 

New Claims 



Claim Rejections - 35 USC § 103 
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3. Claims 24-37 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Johnson in view of Black (as combined above). 

1 . Regarding claims 24 and 31 , Johnson/Black discloses the microprocessor as 
recited in claim 1, wherein said plurality of functional units includes arithmetic logic units 
(Fig. 6 reference 24) and address generation units (Fig. 6 reference 22), and wherein 
each of said issue slots includes a respective one of said arithmetic logic units and a 
respective one of said address generation units. 

Johnson/Black does not particularly disclose that an ALU and an address 
generation unit are within the same issue slot. 

Examiner asserts that the execution unit clusters are determined based on a 
significant number of factors, ultimately intending to reduce latency. The choice of 
which functional units to put in a cluster is based on the configuration of other 
components and trends of whatever type of software programs the processor is 
intended to run. For that reason, Examiner asserts that it would have been obvious to 
allow an ALU and an address generation unit to use the same issue slot. 

Johnson/Black, a processing system ultimately designed to reduce latency, 
would have been motivated to put an ALU and an address generation unit within the 
same issue slot if Johnson/Black wished to run programs that caused these two units to 
have a similar amount of latency, hence completing allowing the processing system to 
reduce latency based on the methodology described in Black. 
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2. Regarding claims 25 and 32, Johnson/Black discloses the microprocessor as 
recited in claim 1, wherein said arbitration logic is further configured to allocate a given 
one of said portions of said read ports respectively associated with a given one of said 
plurality of issue slots of functional units included in said given issue slots (col 4 line 67 
to col 5 lien 5) in response to a scheduler scheduling operations to be executed in one 
or more functional units included in said given issue slot (Black paragraphs 34 and 37). 

3. Regarding claim 26, Johnson/Black discloses the microprocessor as recited in 
claim 25 further comprising a data forwarding network (Black paragraph 24) configured 
to provide operations, wherein in response to said scheduler scheduling at least two 
operations to be respectfully executed in at least two functional units included in said 
given issue slot during said given execution cycle (Black paragraph 24), said arbitration 
logic is further configured to determine whether operand requirements of said at least 
two operations can be met by a combination of said given portion of said read ports and 
operands provided by said data forwarding network (Black paragraph 27). 

4. Regarding claim 27, Johnson/Black discloses the microprocessor as recited in 
claim 26, wherein in response to determining that operand requirements of said at least 
two operations cannot be met by a combination of said given portion of said read ports 
and operands provided by said data forwarding network, said arbitration logic is further 
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configured to direct said scheduler to reschedule at least one of said at least two 
operations (col 5 line 5) 

Note that the "stair is considered to be a rescheduling. 
and to allocate said given portion of said read ports to one or more other ones of said at 
least two operations (col 4 line 67 to col 5 line 5). 

5. Regarding claims 28 and 35, Johnson/Black discloses the microprocessor as 
recited in claim 27, wherein said arbitration logic is further configured to allocate said 
given portion of said read ports to an oldest one of said at least two operations (col 4 
line 67 to col 5 line 5). 

Note that in some circumstances, based on the hierarchy given, the oldest 
instructions will receive the operands from the read ports first 

6. Regarding claims 29 and 36, Johnson/Black discloses the microprocessor as 
recited in claim 1 , wherein each of said portions of said read ports included an equal 
number of said read ports (col 4 line 67 to col 5 line 5). 

Note that the portioning of the read ports will depend on the instruction priority 
and dependencies. In some circumstances, they will receive an equal number of ports; 
in others, they wont 
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7. Regarding claims 30 and 37, Johnson/Black discloses the microprocessor as 
recited in claim 1 , wherein at least two of said portions of said read ports include 
dissimilar numbers of said read ports (see dims 29 and 36). 

8. Regarding claim 33, Johnson/Black discloses the method as recited in claim 32, 
further comprising: in response to at least two operations being scheduled to be 
respectively executed in at least two functional units included in said given issue slot 
during said given execution cycle, determining whether operand requirements of said at 
least two operations can be met by a combination of said given portion of said read 
ports and operands provided by a data forwarding network (Black paragraphs 24 and 
27). 

9. Regarding claim 34, Johnson/Black discloses the method as recited in claim 33, 
further comprising: in response to determining that operand requirements of said at 
least two operations cannot be met by a combination of said given portion of said read 
ports and operands provided by said data forwarding network, directing that at least one 
of said at least two operations be rescheduled and allocating said given portion of said 
read ports to one or more other ones of said at least two operations (see claim 27). 



Response to Arguments 

10. Applicant's arguments with respect the claims have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian P. Johnson whose telephone number is (571) 272- 
2678. The examiner can normally be reached on 8-4:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




